H
igh hazard industries such as aviation, nuclear energy, and shipping pay considerable attention to assessing safety. Historically, their safety measures have been based on retrospective data of employee fatalities and injuries. Recently, driven by the awareness that organizational, managerial, and human factors rather than simply technical failures are prime causes of accidents, 1 these industries have focused on predictive measures of safety. One particular focus is the evaluation of ''safety climate'', a term that generally refers to the measurable components of ''safety culture'' such as management behaviors, safety systems, and employee perceptions of safety. 2 Because the healthcare industry involves high risk for morbidity and mortality, it is considered to be a high hazard industry. Five years ago the Institute of Medicine (IOM) recommended that healthcare organizations should work to enhance their patient safety culture. 3 Since then, surveys measuring patient safety climate in healthcare organizations have begun to emerge.
While researchers have reviewed surveys available to measure organizational culture in health care 4 5 and have identified characteristics of tools available for measuring patient safety climate, 6 there has been no systematic review of instruments measuring the safety climate within the healthcare setting. We therefore sought to identify, review, and report on available surveys with an eye toward their association with patient outcomes.
METHODS
A Medline search was conducted to identify and review surveys used to measure patient safety climate in healthcare settings; abstracts were reviewed, papers selected, references searched, websites visited, and authors contacted. This process identified 13 surveys, four of which were excluded (one that measured general organizational climate, [7] [8] [9] one that was a checklist rather than a survey, 10 and two that measured organizational aspects of employee safety [11] [12] [13] [14] [15] ). The history, purpose, intended audience, theoretical framework, content, and psychometrics of the remaining nine surveys were reviewed. Three of the authors (JC, LK, AB) independently reviewed the content of each survey to identify empirically the most common domains covered and to determine whether each survey covered each domain completely, partially, or not at all. Through Web of Science, in addition to Medline, we also independently reviewed the literature available for each survey to determine the psychometrics performed and to identify how these surveys have been used in research studies, especially whether there had been any studies assessing the relationship between measured patient safety climate and patient outcomes.
No ethics committee approval was necessary for this review.
RESULTS
The nine surveys reviewed were designed to be used in different types of settings: five for general evaluation of patient safety climate in healthcare settings, two for within hospital units, and two for use in specific healthcare locations (table 1) . Seven were designed for individuals to complete while two were designed for teams to complete together (Strategies for Leadership: An Organizational Approach to Patient Safety (SLOAPS) 16 and Medication Safety Self Assessment (MSSA) 17 ). All the surveys used a 5-point Likert scale, mostly to measure respondents' attitudes about various aspects of patient safety. Two (SLOAPS and MSSA) measured the degree to which safety actions had been implemented to address patient safety concerns. There was a large range in the number of items to be completed (from 19 to 194).
Seven of the nine surveys evaluated five common dimensions of patient safety climate: leadership, policies and procedures, staffing, communication, and reporting. Most also addressed other dimensions of patient safety climate.
The quantity and quality of psychometric testing varied considerably across surveys. They were not reported at all for the SLOAPS 16 or Culture of Safety Survey (CSS) 18 but were comprehensive and sound for the Veterans Administration Patient Safety Culture Questionnaire (VHA PSCQ), 19 the Hospital Transfusion Service Safety Culture Survey (HTSSCS), 20 the Hospital Survey on Patient Safety (HSOPS), 21 and the Safety Attitudes Questionnaire (SAQ). 22 These surveys have been used primarily for intra-and inter-institutional comparisons. Three have also been used to compare the safety climate in a healthcare setting with that in aviation (SAQ 23 and Safety Climate Survey (SCS) 24 ) and naval aviation settings (Patient Safety Cultures in Healthcare Organizations (PSCHO) 25 ). Only two have been used to evaluate associations between patient safety climate scores and process measures theorized to be associated with improved patient outcomes. Contrary to expectation, favorable scores on the CSS were not associated with the adoption of best practices and expert opinion. 18 Favorable scores on four out of six dimensions of the SAQ were associated with lower nurse turnover. 26 Only the SAQ has been used to explore the relationship between safety climate scores and patient outcomes. Favorable scores were associated with shorter lengths of stay, fewer medication errors, lower ventilator associated pneumonia rates, and lower bloodstream infection rates. 22 They were also associated with lower risk adjusted patient mortality rates. 26 
DISCUSSION
A number of surveys that measure patient safety climate are available. They vary considerably with regard to general characteristics, dimensions covered, psychometrics performed, and uses in studies.
Although it was not our intention to endorse one survey over another, these results can provide general guidance in the choice of an appropriate instrument. Firstly, users should prefer surveys that have been shown to be reliable by comprehensive and sound psychometric testing. Secondly, survey selection should depend on its purpose. For example, for use in a particular setting or for a particular condition (such as the ICU or for the purposes of improving transfusions), a survey that has already been used to evaluate that setting or condition might be preferred. Alternatively, for considering the association between climate and patient safety outcomes, the survey that has been most extensively used for this might be chosen.
Our findings are limited in several ways. Firstly, the measurement of patient safety climate is a dynamic field and we did not report on surveys currently under development but not yet published. Secondly, some aspects of the surveys that we examined-for instance, psychometrics or current use in clinical trials-may have been performed but are not yet published. Thirdly, many surveys had several iterations, making it difficult to pinpoint specific characteristics of any one. Finally, some may believe that improvement of patient safety climate is an admirable goal in its own right, even if evidence linking it with actual patient improvement is limited.
Given the findings of the IOM reports on patient safety, efforts to improve patient safety are critical. However, managers would be remiss if they anticipate that measures of patient safety climate reliably indicate patient safety outcomes. Organizational climate is a challenge to change. 27 Even though others have shown a relationship between organizational climate scores and employee safety in other high hazard industries, [28] [29] [30] health care is fundamentally different. In the healthcare setting unsafe practices are experienced by the customer rather than by the employee, and are reimbursed by a third party but frequently do not entail expense to the employer.
While surveys of safety climate may detect employee concerns about patient safety and may help foster communications around the topic of patient safety, there is only limited evidence that survey scores are related to patient safety outcomes. Until more evidence is available, administrators ); MSSA, Medication Safety Self Assessment; 17 41 HTSSCS, Hospital Transfusion Service Safety Culture Survey. 20 and policymakers should be cautious in the interpretation of these surveys.
